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Foreword " -1 \ : "./•'.V'T ■ 

The indicators of scieritific arid iechrilcal cbrnnfcriiGatiori pre^ 
aented In the fdUowihg charts iriibiised on research supported byithe 
National Fouridatipri's Diyi? bf SciehdB Irifdmiatibn. This 

report sunirnarizes seleCjed flr[d[rigs1n grapliic form and provides a • ' 
broatJ overview of the field! Detajls are avaHable in three additional 
ydlumes that w^^^^ : ^ 

■ StatlstjcaLtridicatbtS bf Sc^ Cbm- 
V- muriicat^ori (1960-1 980jJ ^77-^^^ 

■ ' Review of Scientific and^^^T^ 

tivities. ' • , '■^^..'\.\ - ^; 

■ Statistica! ind^ Comr 
^ municatlon Woridwljde. ; ' 

In jhe third and JlnaL year of this effort. Kinj Research, Ihc, ha^ 
begun to develop a detajled model of S&T conimiAilcatlqn In the United 
States, Cbmmerits bn this report or related detailed jMsports^^ be 
useful in pursuing rnbdel building. Please direct comrnentsjo Helena . 
EbenfiSd. Divisjbn bf lnfprnriatlon Sci^ 
' to King Research, fnc. ' . \ ^ " 

!'. . ' ■ \ . ■ % , •_ 

. * * tee^G, Burchinal " : . ^ 

' *' Former Director ^ j 

Division df SciericejnWmatioa ^ 
' * ( Natibrial Science Fbundatibri " 



of research sapported by the National Science Foundation_under^cof|- 
traqt humber DSI 7§-06942^"6eveJopmeot pi 
Sfclwtific and Technical Som of d^ta other 

tbari King Researc]^ InC; are utilized, the source Is identified on the 
chart,' Uhjess otherwise stated, all projections were made by Klngf 
Research, :}nc THi^^^^ was prepared by Donald W. King, Barbara L,- 
Wood anj? ChaM findings,, and 

conclusions expPesse^Uife^ of the^authors and do not 

necessarily /eflecf the vtBws of the National Science Foundation: - 



a spifBl dpnt^^lmrte a sequencg of "functions perfbrirred' by groupi of I 

particl0ants- in thiiwiew, scientists and engineers are bothButhbrs arid ; ' 

0nd. users of ihforma,tlon. Publfe^ 
' .•dexihi^^ abstracting servi6fs perforfn the various ftjnctjdrts^ssdci- 

fled with. ^ dlsseminatidn, blbliograp^hic contrgl. 

--Sto^^^ accessoAlthouit) this partlculariy to the 

♦transfer of printed informatldh. the same fehcttons in combination, or by 
' reordering, a[s;o a0ply . 10 i^ommunica^ and 

electronic forms. ' ; ^ \ ' - *J 

Figiirel ; . : - , * ' • *\ - . 

. . - .-^ - T^^— -f ■ . - 

<>^X ' ( Research (''^''^ito 

^ ^ Ihfbrrnatlpn X V ovUser 

^neration 

(1) 7 ^"^■^"^ — ^ i 

Physical 

^ ^ . . Access 

•Cohipcssition _ _ 

Generation t&tocatlon 
of ♦ 
^gj' Y Knowledge ' ; 

Recoedrng 
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■ Scientific and technjd^l (S&T) comrnunjcation costs grew from 
$2 bijiion In 1 960 to $10 bili|6h in j 975. Projected to 1 980, S&T ccim- 
munlcatlon expenditures reach $16 bIHibhi Not ihcladed in these costs 
are substantial expenditures asa^cjated with the cbllectiph, storage 
arid use of numeric data bases,iFedgally jbpefated numeric data ac- 
tivities aldriejwduld adid bvir $900 miijidn ddllars to the amounts ex- 
pended in 1975. • 

Betweeri 1-970 arid 1975^^1 cbramuriicatidhs costs Iricreased _ 
70 percent, riidre thari eitherthi^GNP at 54 percen funds at 33 ^ 

percent. Prdjectidn to 1980 indicate that SST communication ^c^^^ 
will slow tp a 65 percent increase over 1^75. while both the GNP (75 
percent) and R&D funds (50 percent) wilf grow at Increasing rates over 
the previous fiVe-year period. 



Figare2 . 

S&t i^munl^ion cbsite, fn currerii and . 
constant doiiars. (1960-1^80) liT 
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fuhds^ arid S&T bommunication costs, 
in current doiiai^ (196M98b) 

(Billion^ ; : ' ' 

. 3000. 
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< Projectedii^ 
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: SOURCE: 6NP ^9&^^m: iconomto^tiMrt 0t^ Prefk/^nUm^ iBn- 
iseo^baasdjon Btic^ of tie U. S:, 1977; R&O Funds 1960-1977. /Vatona/ 
ftiffwwNSF 77-310: * 
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In 1 975, there were just over 2 miinori sciisritists arid erig irieers in 
the UnJted Statetv Slightly mdre than half (1.1 mljlibrij_are ehgineers. 
tWe, so^[aiand^l?ysicaJ sc[^^^ 

the remainder in decreasm^g . numbers^ are cdmpu^ psy- 
chologjsts, mathematical, and envirdnmentaj^ sdientista. A net addition 
of more than 50 thousand scientists arid engineers Is expected every 
year through 1 980. / \ ■ - V 

- ■ • ! * ' . ■'>'..?," ^ ■ ' ' 

Wheri S&T cbmmunicalion costs' ar^jdiyfded the number of 
scientists arid engineers iri ead)i yea>; it Is apparent 
per scieritist or erigirieeLfor S&T cprrirnu^idaljp^^ Is steadily increas- 
ing, eyen in cdhs_tariti1_97^) dbllars.' Whllepn 1^ 
lar amount was $2,500 per persdh; by 1.975 It Md ^rbwnJta $3.9^ 
this rise ih;cbnstant dollars will, increase td $4,^00 by 1 98!p, : 



Rgor©4 

Estimated hlfmber of scjehti 
and erigirieers (1960-1980) 



Figures 

$&t jC^riimuriicatjbri. costs per sclent jst or engineer, ,■- 
" IritOTdc * - 

lusands^ 



f- 1.5- 




J980. 
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Casts -of SiT^cprrim havS^flseri steiadily since 1^6: 

Gurrest-dd[lar c^^^ ire expected tp rise .it a mpre rapid rale bet^A^eeri 
'1975 and 1980 than previously. Costs for the four fUrictipnal areas, 
fiay0%1sa e^^ wi,th this trend expected to con- 

. tinue ttiroagh t98b,^everi in cons^ dollars^ Use cosjs, the dpiTimarit 
fdnetional area, are made ap primarily of the co3ts of jhetinie spent by 
scientistsand engirieers In readin^^^^ anci control incjudes the 

bperatjpris bf jibrariesi injbfmatibn centers, abstracting and Indexing 
. services and Similar aqtiv Publicatibn costs include all those 
associated wit^ publishing arid subscription . dis^ribUttori, 

Authorship,Jike use, js^largehf a coft ftjrictipn cbmphsed of 
and engineers' time, but alsc^ includes staff apd^reviewer support. 



Figure 6 

S&t conimunicatlon^bsts by function, 
In current dollars (:l96dri 980) 



Rgare 7 ^ . ■' 

S&Tc^mmunlcati^ In 1972 

constant dollars (1960-1980) - 
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(Bill ions) 
16 r= 



1?75 total incju^ a 
^ Federal numeric data basesr 



Projected 



(BljUons) 
>8 



; 1975 total ihcludihg 

, Federal hurheric data bases , 



Projectedi 




P the expenditures^associated wUh the i^^^^ 
S&T iKfprmaiibn account for the largest propor-^ 
tiori of ;all_S&T cbrnmunicatibh M 
iJillibh in 197&j "Usf " ambUhted tb 37 pe/cerit bf 
total expenditures, the next mbst cbstly hjrictibn 
was process and contr^^ and 24 

percenj; Authprshipandpublishmg accounted for 
more than $1 .5 bllllbn each in the sartie year. 



FigijeS ' ■ 

S&t cdmmuhjcatibn costs By functibri, 

(Bliiions of dollars) _ : \ ' 

' Numeric Data Base 



1975. i' 



» '---M Perlbdical literature has rriairitained its g^pproxlHiateJ^j^ 

share of ^St bortimunicatidh costs since 1 96i3^ and^idpected 1o ' 
"■. continue to dq^sq. w^^ billioH in 1 980. Bjpcs4ppe^^^^ 

. ^^be acSeijntinj^ for a/sl1g^^^^ share of to taT^bsts.' While 

.'book costs have exc^ede^ 25 perGent_qf ^ 

, 1 980 they wMI account f^ only 22 percerit: Reports ^ahd 'ojh^r'" 
literature Tprms cbmbiried have not accbuhted fdr more than 8 percent 
*sihce196a ■ s - » ■" . < 




4 . 



S$t corhmMnfoatjbn cb^f^by midiqm, 



in cuq|ht dbllars (196&-l98a) 



. . (Bi|li<jhs) 

18 ;■ ' ' 



Projected i 
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FigUfe-10. . ' 

S&t cdmrnUhiMtibia^^ in 1972 

constant dollars (196P-1980J X 



(Billions) 



16 



14 



■12 



y 4 - 



1960 



-^Prbjetted^ 




ERIC 



5. 



Figure11 / 

creatton.. Handling and (BHiidnsbyddnars) ^ "'^ . ; 

^ * cjjst Almost $^^^ * 

for -less |hm biljidnl The j^l 

^ /Billion lor all other mddia was aiijost equal|y' . 

divided between reports^ and other formsfhcltidr ;* 
' » ihg jDatehts arid dissettatlbris. < •^\: •' ; / , 




li S&T 'cdmmunicatjdrt^^r^^ attributed to scien- 

tists and engineer^ as both authors and users of in ampunted 
to $5:6 bHiion inJ 975^>The Ja^^ the 
£tdthorship and reading of periodlcai articles: Total process and obiv 
trbl functlbri costs for S&T commuriicatioh resdurces'tamounted to 
$2 6 billioa,^ arid a^airi^bvpr 60 percent Is atiriButed tb the haridlirig'bf 
' periodical literature. Bbqks were the second mpst cbstjy rnedium iti 
both cases, 25 percent lor scientists ^^a^^^ 35 percent for 

process and contror ^ " 



ngufBl2 V ; 
Scientists' shaiB of S&^^ 
cxiists^ by mfdiumVl975, 

(MiljibHs of dollars)' ^ - 



i^aterits aril ^ -Repo^rts 
Dissertations 
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Figure 13 

Process arid c^tit^ _ ^ 

iXHtimUnicatibn^c^^ by niediuiti, 1975^ 

(Millions of ddllarsj . * ■ 

Reports Paterits'S Dissertatlohs 

^ $6d / ^ $20 

(2°/| ' : ' (1%). 




I® The number of scientific and fechhicaj 
periodical titles increased, 25 percent between 
1 19B0 and 1970, Growth ha^^^^ 
^ and nurnber of titles prbiected to 1 980 shows an 
»• 18 percent Jncrease in th latter decade. Of the 
^ severai ktf\ds gi^ journals preddmi^ 

hate; They accounted for 44 percent off S&^T 
pertedic^ls In i 960, 4Q percent in i 970 and are 
expected to. exceed 50 percent by 1980. On the 
iverage^ each journal pujjijshed seven issues in 
1975, so thatihe number off Issues is^g^^^^ than 
^ the number off book is still less 

than the number off technical reports. The nu 
of book titles Increased less than the number off 
technical reports. The number off book titles in- 
JprMsed dramaticall^^ decade ending In 

1970/ 245j^ This; growth rate is slowing 

substantlajl^, and ffo folldwihg 1970. 

Is projected at only 41 percent. - • v 

Whin the prbductjbri of literature items Is 
cpmpared to the humbir off Scientists and 
^ngingers, some Jypes off items show a ffairly cbh- 
sUnt rat^ofproduction since 19^ others 
have changed substantially. Relative[y ieveL rates 
have been experienced (be- 
. tween 1 40 arid 1 60 per 1 .000 scientists or 
^ engineersj and patents ^40-45 per 1^000). 
Slightly dtori^asing rates were experiericed by. 
joiiiTials (*qLJt 2 per tHousand scientists or 
engineers) and periodicals (4-5^p^ 1,000). In- 
creasing rates have occurred for bobks, djsserta- 
tibris ;arid techriical repoi:ts. Productiori off these 
items has riseri faster thari has the number off: 
scientists or'engiheers. 



Numb^f a S^SST^ items, 



400 

:30b 



200 



vk)umaj 
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Figure 15 _ v , ' . 

Number of SST literatumltems peM,6QQ 
scientists orgngiheers^ by medium (1960-1980) 



For Figure 14 ^ : 

Spurc&.:The_Bowker- Annual of Library Bnd Book T/ade Jnfor- 
' maf/on,^RJpr3owker Cpitipany, (Books. 1 960-1 974);'0/sse«a- 
■ i tons jB^tr acts Jnternaijorial (Dissertatiphs. 1 960-1 974); King 
Research, Inc.. 1977 (Joitmajs. 196Ch198b: All Others, 
1975^1980): National Tebhnicai informatjon Service (NTIS* 
Reports. .1960-1974): Siaiistical Abstract (Patents, 
] 960-1 974). 
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■ Publication of S&t bbb^^ 
dimbst 14,560 iri 1975^ with the fastest rate of grow^^ 
1 96D-55,_ahd:genera1l^ ^ibwing growth rates In the 5-^ear' period? 
since. The esfimate for humBe^ * ■ 

_^,^tentiflc^^^^^ Sociology and i^bnbmics pre- 

doiTiift^fe When 

and f^dhfio^gy alSiO have p^aegt ^ 

re?F^ti4^5^^sych arid agrlcdjtbre are leSs 

sharefe bf;;b^0K titles witK only 5^n percent respectively; ! 



■ ■ h 



Rgureie ; 
S&T book titiM published (1960-1980) 




f!gurai7 

bistribution by subject of 14>4O0 
S&T book titles published in 1975 

' Agriculture 
._ . y '230 

.•■Philosophy & Psychol6gy- y^- (2%) 




' SOURCE: Based on The Bowker Annual, fl. R. Bowk^r Co.. 
1976: 
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Approx^^^ preparatibh of a * 

cmanrfcript and its final^publ[catiqn. Estimates 
tibn rates for sclenttsfeafid engineers, therefore, can be calcujated by 
dividing thenjuraber of SiT boo^^^ agiven year by the 

numbef of scientists and ehgiheerVtHree^^ 

roSf>apldly.bet«men 1960 and. 1 964, Jhe ra^^^^ has beStfnbre even ^ 
, !5ince then^ Ai^^ 

'iiOOd scientists or eogineers. ' ^^^^^ i ^ ' * 

: Vi Jh fenti^ Qf:fi372 cbrtstant^d^^ 
. Has remafnfd fairly level since .1 960, with only slight yariations. the 
curr^ntTtfoJIar pri^^^^ 
^ pecfe^b corit[hue tw 1980.'fheayei:age SSTbaqkM^ • 

$17 in 1975 and projected to cost $21; jn198G: f 



Flgur©18 ? ' 

Nomber jofS^T book Jitles jublished^^r 
1,000 scientists or engineers (1960-1980) 



Ayefage S^T book price; in current and 
cbhstdht dbliafs (1 960-1 980) 
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?on- 

sist§ntly:sirice 1 96Q. salesj5er title h^ve generaHy decreased, ^v^rag- 
iflg 1,900 iO 1 975.-dOwn from 3,4Pp in.-l 960: j ^700. by 1 980 

:.i8-ahticipated ' • " /fj ' ; f\ - 

. The^rSte/of purcHa^ df sciinca. aTO^ books peaked jn 

1973 it 1 6 bdples pWs^^^^ or &ggjneBr/^^ had 
■ ' ^ ^ dno^)ped belpw 

' of jb'opie^ sold pis|f, scientist or ingb^^ : 

^'i; '• ^-''^ ■ * 'M^^ ■ ^^^^^^^^^ 



Rgure 20 
S&Tb6( 

per title (1960-198iQ 



(THcysands) 

3:5^ 




a; 



1960 



1965 • 1970 



1975 



1980. 



SOURCE Basad orf The Bowkat Annual. R R. Bowker Co./ 
1961-1976. ' 



Rgure 21 _ . 

SST books Sold f^r scientist . 
(or engineer (1960-1 98b)r 
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Book Copies Sold'' 
pfirScientisl 
or Engineer 
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^ ■ The United States [s jDablishing^ decreasing share of the World's 
S§,T periodicals. While U.Sl publishing accoonted for 34 percent ]n 
I960, it haa decreased to 1 7 pirceht by 1 975. Projections to 1 980 in- 
dicatea,ftjrt»rer decreas^ td 15 p^^ \ _ . 

• s^bouthalfbfJhelJ.SpubUshedSS 

•proppflfori has reniiihed^ fSrly stable: since 1 9p&. The rem&infn^- 
perjodrcajs 1^ 'publicatibris, newsletters, etc. Abdut half of 

the Joyrhals pre Scholarly JdUrhals." a category which mcludes the 
primary-refereed S&T jbumais pabllshed in the United States, " * ^ 



" "7 



- 7 



Figure?^ ^| 

Numbt^r bf m)jid lind U. S. S&T periodica Is 
published (19»}^1 980) \ 



Figure 23._ 

Numbe/of U.^. sat perlodk^ls, journals and 
scholarly journals published (1360-1980) 



v- (ThoiKSaiKfa) 
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(ThdusahdsJ 
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1970 



^ 1975 .1980 

r *SOynCE:_Ba9«0 on Qon^^k and ()nmgnajkrrmleMn (Jb<vmtnr/if/on^i4:3, Ui»«nd 
Wood^^Joumtf of O0cunMn(^/or>. 31:4; Dawy and Smith. UNBSCO^ulhUn, 29:5. 
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1965, 



.1970 



1975 r 1980 



SOUBCEc Bated- oajJavey- and -Smith. LW£SCb-a«/laWn, -Fry and White. 
£conam/ca and /nraracfkvi o/ f/M Pubfistfr-Ubnty RBfatfonahfps. 197S. 
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, B Publisher^ of U.S^ S&t jdurnais are mbstly 
dclentific associations, commerciaj pubKshIng 
houses btWucaiibhallh&titutlbh^ Only 8 per- 
bent of U.S. journals are pubtished by-a combih'a- 
tibn if GovernmOT^ agencies, Kiijiustry arid ribri- 
prqfit research bf^anizatipns. Althpugh a sub- 
.st^tiaTprbportion o7 all artiqlei^ published resu 
from • fe<fera4ly-funded jesdarch activities, the 
"^byemmehi Is hoi a primary publisher bf the 
resulting artidles, b^kjs the primary publisher bf 
technical reports ^hich cesult from, the same 
research endeavor. ^ ^ ) 



'Frgure2^ " 

Distribtiiibh by publisher ^^^^ 

U. S. S&T jbiiHials pQblished In 1 975i 



" ' : 'ResearcH>1g6ri-Prdflt * •* . • • • • : 

. Organizations *• ■ > "-^ 

: • ' 130 , ^ - 1 ■ : 

> Feaferai. / (3%) inaustHesandC^ 
Government Acfencles / V — >^ 40 |. : v : 




P Annual insjitutioRal phci^^^^ jpur- 
riafs are projected to_contlnue Increasing at a 
fairly stable rate thro^^gtTfTiSO: 

Ayerage«»^nnual individual; subscript»dn 

prices for U^S^s&Tjo 
show increases sihriilaf B those^ 
iristi 



JitutibhaL prices: In 1^715; Institutional prices 
averaged $3DA7 arid iridi vidua! priq^s rribr^ than 
$3.00 less at $27.20. 



Fr§ure25.. • / '~ 

Aveia^ariritmFiridi^ldaal^nd ' 
irfstitutlcmal subscHpiloii c^ic^ fgr U! S. 
S&T Journals (1960-19«)j ' 
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♦ ■iSubscriJ^^^ cost less for jridiyiduals thari for in- / - 

stitutldns jMJchja^ great for all ' 

fields. MprI sabstahtiai aifffren^^ are observed / 

between fi#ia§. Physical science jotirnals are the most costly and also ^ 
^Have the Jafgest d|fferehce^ institutional prices. 

Cdnverselyjo^ l^e the least costly and are^ ' 

almost identically priceij fdi: individuals arid frisfitutlbris. s. 



Figure 26 



i/^r^rage S&T Journal s^biscription piilces for individuall.and institutidns, by fields 197S 



I the average namber of subscribers to an S&t joama( increased 
only slightly between 1 970 dnd 1 972; 4hen rose more sharply to 6,500. 
in 1975. A c^tihuatibn of thIa.ihireSse will bring average subscriber 
levels to over 7,2P0 by 1980. Circulatidh of S&T jjerLQdicals other 
than journals is more than twice as large, 1 8,600 in 1 975. 

; GirculatfQri bt both journals and bthe? periodicals varies cbpr 
sidej-abiy by field. For rrtbst fields/ the average number of subscribers 
t^Tbwer for jqurtlalf thSh for other types of peri (tr€|de jxiblica- 

tlort§.Tiews[etter^^^^ 

sciences and j)3ychqlogy , largest [n compujer sc For other 

periodicals, small^irculation occurs; in psychology and .the physical 
sciences. EnglheeTlng a^ sciences have largier than 

average cjrculatibn fbr the bther peribdicals. Of the identified fields, 
drily qbitiputer icieh^^^^^^^ mike mbre use of jbiirrials than bj other 
pefibdlcals. For all fields, the circulatidri of jdumals was only 35 per- 
cent of circulation of^other periodicals. 



Figure 27 * 
Number of subscribers per 
S&T journal (1970-1980) 
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SOURCE: Machlup, N.Y. University. 
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Ffigure 28 * __ _ _ ^-^ 

Average clrcuUit|bri of S&T journals and other peHbdicals, by field, 1975 



_M_Since'1 965, the average annuai articjesjier^^^^^^ jdumai Has in- 
creased from 66 to 78. T^^ 

yielded an even more rapid rise In the namber iDf articles. Betweisn 
1960 arid 1 970 the riomber of articles rose only 33 percent. By 1 980. N;; 
the iricrease over a decade is estimated at 1 50 jDercerit.. 

In i 975 three^-quartere^q^^^ , 
IJfe; physical arid spciai ^cience^ and engineering . t-ife^cienceS alone ^ 
acwun^d fbc Qrie-thlrd. ' . v / 



■ ■ . . ■■ ..... • -S 

■ . ■ 1. 

Figures^ ^ " ^ ii 
flumber of U. S. S&T j^^ 



articles (196Cpi 980) 



H The rate per scieny^ engineer at which jqurnaj artjpi^^^^^ 
published Jias beer> increasing steadHy since the m[d-196d's, a 
change from t^e downward trerid betweidh 1 960 and 1 965. As it tai^es 
abdat oHe ^ear for an article to be publisKed, thfs rate is^erived by 
dividing articles puiblished in a cUrreht year_by the number of sciehtist^^ 
arid eng infers in thejirevioys year. In 1975, about 17 articles were' 
published for every 1 00 scientists or ehalneers In the pqpujatlon. TWs 
generation raft ^siqwer if qr^ly^articles in U^S. S&J journa[s which are 
written by U S; authors are-considered: Although thjs lower rate, aboui < 
14 a'^'cies per 1 00 scientist|^r-e^ l975^ discQd^^^^ 

pact of articles IK ti.S- ioiirriaF® by for^^ 

accdurit aHicles by U.S/aUthor^^^ foreigri journals'. - 



|^l|6r^f U S^^^ per ; 

sciefntis^ or engineer^Xl96b-1986j 
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Iri.1.975^^tfi5 vast majority Of U^^^^ 
reporteUacademic affiliation, jn the mathemalfcial arid sdc iai sciences ■ 
• the propojildri df adthdrs reporting academjd afflllatjons 90 • 

perpent. Computer -sciehce adthors reported having the highest jro- 
jrortlort of indust^^^ (43%)^ detrionstratingjthf 

important mie jhm. : 
showing the lowest prppohidh ^of induitrial/cdmmSrciai affiliations 
; psi^cholpgy;^^ related td \ 

. research artd development and manu%furi'ng: Jhe tiig he^t propbrtidri ' 
't of f^^^ the fields of en- 

i. vlrdhm^ntalr^c'rehbe^ vvWIe the lowest 

. reported erccci in §oclar gcience^ ind^m^^ ^ 
, nn^themttlcal and cor^^ sbieHQes^shbwjed no authors reporting 
V "other" affijiatigns^whi^^ largest prop^drtloa of "^^^ 
' reported occdri-ed m thei fife scienqes :(^^^^^ is likely due tolhe" 

large bumiber of scientists whb are invplvedin medical prdfe^^ • 
^ work for research Insfitdtib^^ non-academic hofp%l]^ ' ' 



figure 32* 

PisWbu 

affiiiatipn and field, 1975 
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3uarterj>f Suthdr^ of SSTflpufTial artieles pay page - 
iiai^dlffeferiq^^ wi|^ morg lhah : • v 

tert^^enng^art^^ Social 
|S^,R^ charges; V- ^ v 

ti^a^^jibr an article ;bifi bj5 av^r^ged fot^^ * 
.jdrl! iltfematjy^ * 
[•sfejeSt^st^^re^^ as jlke^ a§ phys^c^sc^niist^^^ 
any charge, when ^'t^^^^ 
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pr Over g5j)ercerit of th^60.20e technical reports pabllbhed^y thf 
Gdwrtlrnerit Printing Office 'anM Natiioiiat Technical Information 
Service were prpcejssed by NTIS alone. An additional two percent ; 
^we^ publjs^^^^^ GPO. and three percent were published: by ■ 

Both organizations. ^ , , ' 

_' : Cbpies ofjQPO reports hav^ a^bslahtlally larg^ 
fributlpn, as 45 percent of all cppi^ sold werOiirchased through: '. 
, €ppQ. sffe'k were, ail Jape^^^^ NTjS sales were pre- " 

micrpffche which totalled 42 perce^ 



/ 



6^^'techh](»l reports proce^^ by 
RTiS and 6Pd iri 1975 ; 

aQtb^r^s 

1.600V 




Fi§uiB36 

4^^096 idples of technlcaf Sports 
sold by NTIS and GPO fH t97^^^^^ ^ 

(Thoasands) . : ' 
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I Selected types of libraHed; . public, special;' arid' academic; 
lerally increase number drilj)^ slightly bStweeri 1 963 Srid 1^73. ^ 
re dfamatic grdwthJ^ spiclal libraries, hdweyer, 

JUffed between j^^9^^ 
5 ayailabte^^f^ 
rcomrriunteltionby pubB 
adyincfeaSe since 1960. Ciirireh 

Ise unt ! I almost th6 end of the 1 970 although cbpstant-dpl lar eXf ^ 
idftiires will level out sbin^ i A/ • ^ 



ire37.. V • 

>wtfi in number of libraries^ by seledted 
8(1960*1980) 



Figure 38 
Growth i 

by academic, public and l^ederal libm 
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~ JB tiBrarleS; were spending jncreaslng cdn- 
stant-ddllar amounts , on S&T information per' 
scjQntist of- engirieer through about 1 973, when 
the mean cost began to drop. The scientist ind. 
engineer populate graph includes 

Science and engineering^ ehrdlled for ad- 

vanced degrees. Alternate projeqtldns fdr these 
ehrp^llments t6j98ip are calculated by Jhe Ni- 
tidnal Science FouridatloTi and the effects of both 
project ions dh mean library expenditures re In 
either:^ cbntinuing a^^^ or a return to In- ' 
creasinl expenditures per scientist or engineer. 



Figure 39 * " . 

Library S&T jnfqrmatjqri expenditures 
per U. S. scientist or engineer^ 
in 1972 constant dollars (1960-1980) 



(DbHars) 
350 



300 



250 



200 



150 





With Low 
EriroNment - 


- Library 
Expenditure V-J^ 


. > ^^^^^^^^^^^^ 

.■^^ 

/:; With 




- m\ 

EnreOmaht 


I I I ■ r ■ t i 


Projected ► 

1 1 1 I 1 r r 1 r 



1960 1965 
'inciiides graduate student 



1970 



1975 



1960 



m The creatjon of bibjiographic data bases is the prim^ 
at>stracting and indexing ser^^^^ 1 44 U.S. scientific and 

technical data bases, 40 percent f re produced by private, hdh-prdfit 
organizations. The Federal Sovernmeht produces 34 percent In terms 

• of annual input of data-t^ase records, the non-profit sector is adding 
more than goverhrheht arid tor-profit organizations combined. The 
result, in ternis of cumulative riUriiber of records, is that the private 
non-jirdfit sector mak?s available half df the tdtai. with the other half 
almost equally avaflable from government or profit-makirig drgariiza- 

/ tidhs. : . 

Figure 40 

SftT bibliographic data bases; riumber, annual Input and 
cuifiuimive riumber^bf recb 



144 Data bases 



38 miiiion records held 
by 124 data bases 



!i4M\\^J^J^^TdB ^dded 
annually by 111 data bases 




SQOMCEiBased-oo Wilhamt & Rou8«. CompufBf^Resdabfe 
Bibhographic Data Bast,s: A Directory and Data Sdurcbhbbk 
1976 _ 
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; ■ Federal investment In S^^^ 

aimpst $5 bMHbh in 1 975. Federal cohtflbdtlohs represented over 40 
percerft oMhe $1 &JB billion total. The largest prbportibn of these: 
- * Federal resources. 41 percent; are attributed to the use of Irifdrniatibri, 
; Fedbral Jibraries, Federal riumejic data acti^^^^^ 

autNbrshipl were the other miin ftJilbtibns includf d in Federal expen^^^^ ^ 
ditures. ThU'smairer amount for j)ublishing i^^^ this finding 

' that to iLiireiLt f?Lert the resM^^ Government 
yields articiesand books published by other sect^ t 



r F^ure^41 .. . 

Federal share of S&T i 
/ i cbmmuhlcatibh costs, 1975 

1 (Millions) . ' / 



thus federaiiy-suppbrted: 



: The Federal support forifl^pubnGaHons.^S^ 1 975, is 

1 1 per^ehi ofall S&T publications dxpenditures, and goes primarily for 
pUblicatibri orperibdicals. ''^ . ; 



Bgore43 ^ 

Fe^ral supi^rt for SST aiithdrBhip, 
b]^ medium, 197S 

(Millions of dollafs) $620 mill ion totai 




Figqre44 ; ; 

Federal suppoilfor Ssf publication, 
by medium, 19^ ' ..r 

(Mlllibhs of dbljare) ml lUon total- ; ■ 




* U..S. GOVERNMENT PRINTtNG OFFICE ; 1978 O- 259-940 , 23 



ERIC 



